Role of Ca2+ in the early stages of murine adipocyte differentiation as evidenced by calcium mobilizing agents.
We have investigated the effect of the endoplasmic reticulum Ca(2+)-ATPase inhibitor thapsigargin and the calcium ionophore A23187 on the differentiation of 3T3-L1 preadipocytes. Treatment of 3T3-L1 preadipocytes with either agent resulted in a dose-dependent inhibition of adipocyte differentiation. The cells accumulated neither fat droplets nor the adipocyte-specific mRNAs encoding stearoyl-CoA desaturase 1 (SCD1) and adipocyte-P2 (aP2). These late markers of differentiation were specifically affected, because thapsigargin and A23187 did not inhibit the expression of beta-tubulin mRNA. No inhibition of differentiation or the expression of the mRNAs occurred when the drugs were added either prior to or 2 days after the initiation of differentiation. Thapsigargin and A23187 were also shown to dramatically block cell proliferation and DNA replication, which occur early in differentiation. Furthermore, during the first 48 h, thapsigargin and A23187 mediated an elevated and prolonged expression of the immediate-early gene corresponding to c-myc, and altered intracellular levels of calcium. Our results suggests that changes in intracellular calcium levels elicited by thapsigargin and A23187 prevent differentiation of 3T3-L1 preadipocytes into adipocytes by blocking the postconfluent mitotic phase of the differentiation process and also by mediating c-myc gene expression.